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^©RSC«^-e*fK tt* rABCG2st^TJ <7> 

It?**© 

[0 0 4 1] 

ABCG2#V^fKtli, (a) K^Jf ^2 i:/Tt7^^J^f>^^ 
fchABCG2#V^7^h\ (b) @S?iJ#^2 I3t7 ^ J HME£!UciiV*t\ 
1 2#i> 1 2 6#SS.^1 4 1#B*I&< If KBSfcflOT^t^ 
L<(±#in^tL/iT^/m@e^J^'b 3 &^> ^ol^i^ff* (a) 
©RURtfW/^K^ X»± (c) ItlLt&^KjStt* (a) Xte (b) OffiEMfc-e 

#ttSrMJia^##-rs^V^7'f- KT?**o- Mt# Kfcii. AB C G 2 

7^^10 0 f t < it 1 0 7 5 $ <b fcJ? $ L < t«Hifc 

^3 7^fW (#!lxJS\ 17^^) -e&& 0 
[0 0 4 2] 

_tfEAB C G 2 Ife^lS^ABC G2^'J KO#atiJRpJgOffcttlC 
iUABC G 2 K^MIWfctt'frL'C^^i^i^ttKl^L 

tz *> (Dxtb&o abcg2^j Ktt. N^teMmm^v>m&K'&m% y 

-^-v-?a:>.*. Sv>tATP^it (75yf6 1 -2 7 0) > 
3IHR|#-ta 6@IIIIK^ >*-^tfo 0H:»^ 4^0fOSNP«MiS:^l 
T£*K ^rtiblt, WMttl<0 3 4&B<DrT~>tfTr~>K (J^T TG3 
4 AJ ttt^o ) s 3 7 6fl^>b'»#f5 S'K (OT TC 3 7 6 TJ t 
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1fc+Zo) . 4 2 1fBOVhV^7f->';: (JTF l"C 4 2 1 Aj 

o ) „ 5 8tlW'>b^fV/l: (J01T rc 4 5 8 Tj t^^o ) 

t:f*L-ftifttfcfI"e*)So -r*i*bOSNP s ^otABCG2#'H 

T TVa 1 1 2Me t J tfo-f&o ) > 12 6fgO^V^ ^ V***Jh3 V>t 

(JSIT TG 1 n 1 2 6Te rmj fcJfM"*o ) > 14 
ijy-/i:ftL (OT [G 1 n 1 4 1 Ly sj fctt^o ) Rtfl 5 3tl^ 
— > (J2TF [Thrl53MetJ tfo~f2> 0 ) l^^^i 
tU^I. 0 Va 1 1 2 Me t o£H«\ ABCG2/f J^/f K«I^ 
#f * KifrS?* U - v~ ^ ft U G 1 n 1 4 1 L y 
Thrl53Me t <«H&> fIx^;v^-T^^> A.T P Og^ClI^ AB 
C (ATPft^-bf » f^K^f" £*LkOgS*i&*ABCG2# 
V KO*»<i«iStt*-i»*^it*^riBtt5^^^o Glnl26Ter 

m<«#|{±> ^4ABCG2 tfV^Zf^ K^Jft$ jfcfcV*fc*aHM»a&i&tt* 

[0 0 4 3] 

£*L«b<£>^#l#AB CG 2 - KOSSIMWaSfiHttt, IliiDNAfei 

»c i ijgEllfrAB C G 2 #y ^^f- K*»a+*»JW0MBISl«rf»lxTlll^* 

m«Srffl^^HW^ttOM5elCJ:oT±fBV a 1 1 2Me t tG 1 n 1 4 1 
L y s ^I#ABC G 2 #V ^7°^ KO^HafefiSttW^fflAB C G 2 fcjfc 
^Tif L < 1&T ltv> & i ififrfrh o 
[0 0 4 4] 

^WffcH-fcfl-*? L> fcfl^H" & £ t K X o 

[0 0 4 5] 
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) Kj^&ffi, (3) &m®&*^t?mttMft<ofr?-*mmm<n-3 : 3m~£ 

*HflSL*:^ _hta (1) ~ (3) ^tli^»^^Ht^o DNA£ii 
i|iS-r^^i6^^^>^«^^^<2r^n^ , 5> #IxJi\ ^fKODNAIfjt^^ 
n-WfeLfctK HSEGLRJS (PCR) , ligSXIi^ (LCR 

) , mMW^M^iSDA ; Walker G. et al. Proc. Natl. Acad. Sci. USA. 
89, 392-396 (1992)). IK^Rjfcfca&^fcJtJfcfrft ( KwohD..et al. Proc. N 
at 1. Acad. Sci. USA. 86, 1173-1177 (1989)), Se«MR**RliS(Guafelli J. 
et al. Proc. Natl. Acad. Sci. USA. 87, 1874-1878 (1990) K Q-pU~?V 
ft-^vX-rAdizardi P. et al. Bio/Technology 6, 1197-1202 (1988)).. ®. 
MWlWK&3\t*fclltj&Rj& (NASBA ; Lewis R. Genetic Engineering News 
12, 1 (1992)), (RCK) > L AMP^fc (W000/28082) m~£*) 

[0 0 4 6] 

mm<o®&. MALDI - TO F liMft^i: i; ^»^?-f ©1^ XtfiUMR 
0*Bf>i*ft^»*f (RFLP) tt&o -m&SLvmw&m (S SCP) 

tt&fTF-eff *>*t & o SfM& ^ e 9 y -m&aatt k <£ o rtf ? c -c § * „ 

-TO^fi, ®*ODNA»fjt&^^:£#IBg (n^7*^-'>a>) Kt£ 
oT»Jb#£(0rita et al. Proc. Natl. Acad. Sci. USA. 86, (1989), Cott 
on Mutat. Res. 285, 125-144 (1993), Hayashi Genet. Anal. Tech. Appl. 9, 
73-79 (1992) ) 0 

[0 0 4 7] 

TaqManS (MO *L*2r8ttt> T V;V#Hlft&* V 9 
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^-»»Sft*fflv>r S N P ^fflti^t** (Livak et al., PCR Method 
s and. Applications 4:357-362, 1995. R tTOfflWfr* 5 5 2 8 8 4 &-%&M) 

*&ft»JK»i*t&H&W *o 2aiS^TWW::##llft&7 , n-7&#l& 
[0 0 4 8] 

(iSS) (i2a«<7)^ , ;^^ix^-f-K W^-r-7 p n-7t7v;^ 
n-7) fcffiv^ itL^^^n-^ilMDNAfc^t-^^W^jt^Elft 
t-CWr^#^^*RjSl'*^T^l9>' tfflxJf. *H#ff§5 8 4 6 7 1 
7^ §5 6 1 4 4 0 2"§\ §5 7 1 9 0 2 8-5§\ §5 5 4 1 3 1 lWf 5 
8 4 3 6 6 9-^^cfBfc$ttTV^ 0 d<3;£ftti@ Wfc"t&8^K^ 2«»> 
I^S7*n-/-eiltSo §l^^n-7 , li-WC'f >^-^-7*n-7£ 

>f7*y ^ Xf&£. SNP^fi^^f ^-^-/n-ros' 5^B#ftXU 
i O^jt^CleavaseH <£ 9 -50Wf $ *LT 79? 7imm*Z>o i&MLfz 7 9? 7*fi 

7 9 y 7°£5eg-f h tzib K&yt&m t ? J. i/*f- — ttfcfjl 30FRE 
T (fluorescence resonance energy transf er) 7°n — 7 (7 9^7*i:ffiifi^i£ 

FRET7*n-7 , fcft^U!RFittftiji*iiU Cleavasefc* *) FRET7 
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«#t^fn k * Eiw-r * i t arc § £ 0 

[0 0 4 9] 

MALDI-TOFfiM^t 7°^^-<^^m£'.ft^k-£1\ 4SB# 

m -vjz&v -9- > -7°^ % mm.-t z^t^-c^z && 0 s n p k mm-? & 

T^-fv-fcfWU P C Ri#ipi$^T7t'9*>'7 P ^DNA$-^Mk Lt, ddNT 

J: 1) , #in t fc d d N T P £f&SUi-& o 
[0 0 5 0] 

RCA(rolling circle amplification)^, Wk<D— 2^$1D N A £§|Mk L 

DNAJfi|g^^SNP^^ev^^j£fflL^^O-C^>^o SNP (7WV) O 
IttSU^RCAfetciSittlBO^-efir^o i"^^*>. ^ADNAtT^t 

^ X^-erm^lS^ff ? . 7n-70S^lgiJ Lfcv> SNP <^g|5fi k t 

(Lizardi, P.M. et al., Nat. Genet. 19, 225 (1998)) 0 
[0 0 5 1] 

L/cDNAf7 :/£ffiv*T, P C R^|fs£^£j£«Cm c DNA^ cRNAt^ 
^7*';^-f-tf— >a >f^DNAf7 7feli, #<<0SNPs 

ymetrix1±§!L 5 4 2 4 1 8 6^ |Sj|jl 5 7 4 4 1 0 1^ RV*mm 

6 0 4 0 1 3 8-^#M)^\ &£>^Di£>iiML;£ c DNA^tV =f >t ^ i^?- 
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V»*(#BMWWIS6 0 4 0 1 3 8-^#HS) 0 
[0 0 5 2] 

& *) . ®lxJ£\ Z1^7C«^^S(I?*^^^ ?C7W -rV * (Vreeland, Wy 
att N and Barron, Annelise E, Current Opinion in Biotechnology, Vol 13, 
Pages 87-94 (2002)) K X 2> ^nft- ^ffiffi, SCS^f£«£fflv^^7^ V 

[0 0 5 3] 

USDS — PAGE (sodium dodecyl sulfate-polyacrylamide gel electrophor 
esis) *ff *) & 9 > 1 fo<r>7)\>"?WL=S-V> * >'*?M*frM-tZ> -td^l 

& o ttfle** P>Mttffi#(carrier-ampholyte) v> f> *LT v> 

g^fcp H^SB^M immobilized pH-gradient gel; IPG)^ h D ? 
«j|$tL^ i 9 fcfc 0 % pHK'J7> ^^t-i: & < Sifti < 
*J:3fc&o;fco SDS-PAGECIi, Hi©pH<7)if^iv^llI 

ir^^wtioT, isb i s^E^vm^iK iftR4gE^^«$c* 

t&, F'JyV-SDS-PAGE^W^it^iSc 

£%> 0 ^^(i^-vv-^;v-^<^2 o~io ofeomm-?? Z"*?M& 

FLfctZ>Z.t ifiX %2>o $> & v* ii. TfJlK £ *l"C V* * SYPR0 Ruby^SYPRO Orange & 
^^I^fflv^^±-CM<t < ttBti S (Patton, W.F. Electrophor 
esis, 21, 1123-1144 (2000)) 0 ABCG2*V^f KW^f* 

l^x^r^^nyf-f V^ftfci «K ABCG2^'J ^~ff- K =£r#^?fi*J K 

[0 0 5 4] 
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i>9«rjt»^*f^^— UMALD I -TOF/MS (matrix-assist 
ed laser desorption ionization time-of-f light/mass spectrometry) # s £n?> fL 
X^Z> 0 9 Z"*9!ft#fc£ >flfc(Sinapinic acid: 3, 5-Dimethoxy-4-hydrox 

ycinnamic acid^Ol'-lf-ftfcEURI-*^ h 'J fc*>«*\ 4©*&fcafc& 

[0 0 5 5] 
[0 0 5 6] 

(,^)%9VvSr^Y\ Rtf*y b) 

#*9lOll&<*>|&%^J&fci5V>t\ ±|BAB C G 2 iztt #V * 9 V 
^-f- b\ Ji|B#M^tpDNASfM-«:*ii|(Si-^^4C>07 p 9>f^--*t, _tia#M£ 

[0 0 5 7] 

-<xDmmr^mK^x, zmwwxv % 9 v*?- kmu bb^j## 1 <o 3 4# 

#£fcv*#y % 9 v**f- K> BP*>JhfB3 rffiOW&W&WWM^ 1 ti-©^" 
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.1 4 ifB©3 F^n/fy^^ Xfil 2 6#BOn K^jWfciha 
[0 0 5 8] 

■fim t L T 14 P C R * J: *) D N A B*T * - t * > <b^S«J IC/g^l" 
•CIS, M5**-C**U4\ ^HO^«:fflV^ie^f 1 1 O A B C G 2 S 

. Kunkelft (Kunkel, T. A. et al., Methods Enzymol. 154, 367-382 (1 
987)) > y-y^y'yj^—fe (Zoller, M. J. and Smith, M. , Methods Enzymol 
. 154, 329-350 (1987)) . ii^v «H*£ (Wells, et al., Gene 34, 315-23 
(1985)) > * if^y^i^—lk (Sarkar, G. and Sommer, S. S., Biotechniques 
8, 404-407 (1990)) ^lf<b*t&o 
[0 0 5 9] 

[0 0 6 0] 

iw-ooillli:fcv>t, ABCG 2«<si : -i:#M6t)^^'f NXl 

, MffiitfcT-^-w* e» ft & d n AHjfjt pcr^^ t -Jt*c* o -c 

> JfipS$*L*:DNA®r>W @B^j#-^nc^i-mSSB^J^3 4#B> 3 7 6#S 
o ^JRO^'f^-tttt. ABCG 2it^T<7)±fB#M^OJi25SE^.m r ^^ 
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25-250 om.mmmtznmz&^T^j ?v x-$-&z.ttfx 

yOfDjzZZtfl 0 0-5 0 Oik&ttX$>&Z.tj)mt IV^o «t b< if 

^H%^§$«8 0-2 0 OM^^-So dtubO^i; rf* ^ V-^-f- K7°9 

o~3 om.&<Dmmnr»$>tu$M.^j)K fft<iii8~25 

^*(7) % O £ L < fi@fi?!)#-5§- 5t6, @E?U#-5§- 9tl0, @B^J#"^ 1 

1 £ 1 2 ^^L7t-?-n-rtL2 0-2 2M.m<D*V a**?]/*?- K-7 0 ^^-£ffl 

^ t ^-e § & 0 ztib<D7'?-4^- imm $ ttfc d n AWK<omm &~ 

[0 0 6 1] 

$ ^icguo^iia^c^v^r. AB C G 2 a^fc##iim~^-f -rv /-(XL 

> W&m^ 1 3 4#g, 3 7 6fgXli4 2 1#@<7)^S^^3 

tf&ABCG 2mfcl L <Dg'm*tkmt2>Z- b<DX*%Z>H^) X? V * K^Utt £ 

[0 0 6 2] 

<7)S^O^°V^^l/^^KT^^>o 5' 5^t±FAM^V I C^cOSbfrfeltlcJ; 

19, 3' m%m&) \zz*)mn.*Mo 

[0 0 6 3] 
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o 

[0 0 6 4] 

$SBrt^&*U£&v^\ ftt L<(il 8-2 5&*Ofc<7)£. L < Ji. 

ie^iJ#-^3 7. 38> 41, 42. 43. A 4 K^LtzlE^laiy'v 4 ^r- 

[0 0 6 5] 

^XfiM^^ttt^o m^im^^t-r g^DNA^rifililL, ifipIL^DNA 
y;&DNAfrbnm&MZfefc1rZZti>nSm-e$>Z>o ^©i^^i: 

OTittDNA*'V A%m<0?-?l'*^-Y=' i )ym. (dNTPs) 

[0 0 6 6] 

^l&^^M^^^IM^S^i3V>T, AB C G 2 ^V^T 9 ^- FXii^tf>l*IJC* 0 
U K K#H0J3 fc« & #Mi£fl £^1" & *° 'J ^ ^ V*m& $ *L4 o ABC 

G 2 # U ^7"^ K t lilERI*^ 2 fcjjjrj- 7 ^ BfeK^J^ 5> * & *° V ^y°^ K"C*> 
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*) „ -e^l*^* 0 '; ^"/f Kkl±ABCG2 ^y'^- VK&^X 1SK li^tf® 
^i^W'f m^<, »?>»BCRP, ABCP. MXR 

-t2C9 1 2#BRtfl 4 s l#B<^MtL^Xl«^<OT^ </«WMIfe<0 7 5 

XWJff 2 0.1 2 6#B^«bTm^T5yafeBey!l0^c-C**o ±12 

^t<fi@B?!l#-^2 01 2#B^1 4 lflCT^/aiiW^ft-V 

[0 0 6 7] 

<DmK#V ^y°^ KBrM-Sr-S-Oo KUfM'tt^ft < £ 

/WJ-e^l), J: L< t*3 0l@m±<^7 5 /miB^!]^>ft^ ^^1"^o £ 

[0 0 6 8] 

* £ 3 fc#5M<a t: h ABCG2*°'J^7f F^3-Kt^,DNA -e^« 
[0 0 6 9] 
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[0 0 7 0] 

. mm%K<&%Q<nijte w*.&. rw^^owwei, ^^si, 3 89 

-4 0 6, mj§tfb^HAJ #M) iciij.SSIIIi-Sifc^lg-C^ao #'J*n- 

-e-o»^^ K o ^l&^It^Tvi^'^ h (F I 

A^FCA) b&KftoXbiL^o Jft^-tt. afcaW^fcfcfrdo ftffifctt 

< ff -5 ' o *^^H#ABC G 2 *° V K 4> t < 

& 0 g^'f/ 1 ; K-v£*? -~>^U £*t£i£«U Zr<Dlgm±Mfr 
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( i ) vm2ti&fo^£tt+&m^*m?&m^tomi&*&to't& 

[0 0 7 1] 

#5MBtt\ (a) K?iJ#-S§-2 K^T^mBBW^fc&fc b ABCG 
2#V^yf-h% XI* (b) BB^J#-^2^t-T^/m@B^J^*3^T, 12fg 

>i 2 6#g&a f i 4 i#g*i&< i^i<n«fii^r^*m; wm^L 

V KKi3\/>-C. SB^iJ#-^-2 IC^-TT ^ ymSB^JOV a 1 1 2 Me tS^'G 

1 n 1 4 1 L y s^WtiM^OT 5 /»tJI4:tt*ABCG2#'J^ 

ot^WT^ot^<^ lM&*HJ&fc 

*o *»*«>JB»IEJfett, Hanahan& (Hanahan, D., J. Mol. Biol. 166 
, 557-580 (1983)) > m^C#?L& (Dower, W. J. et la., Nucl., Acid Res. 16 
, 6127-6145 (1988)) o **<&3&M«W:, ^7in/7X 

h& (Beach, D. and Nurse, P., Nature 290, 140 (1981)) . MM ^ Aft 
(Okazaki, K. et al., Nucleic Acids Res. 18., 6485-6489 (1990)) 

t)ftt>*i&o m&mmvfm&mt, /^t/f^ny- (Bio/rech 

nology 6, 47-55 (1980)) & if K|B*W>;fr8;fc«oTfT 9 i ttf~C% £<> m%\M) 
lltt^<7)|ltx.DNAOfAli> 'J vm^v^A&c (Graham, F. L. and va 
n derEb, A. J., Virology 52, 456-467 (1973)) . DEAE-f^h9^ 
(Sussman, D. J. and Milman, G., Mol. Cell. Biol. 4, 1641-1643 (1984)) 
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„ 'J^7x^y3>^ (Feigner, P. L. et al., Proc. Natl. Acad. Sci. USA 
84, 7413-7417 (1987)) , **CSqLifc (Neumann, E. et al., EMBO J. 1, 841-8 

45 (1982)) %¥-?ftt>ti2>o zcDXiKLxftgizfrfci&mmmfflm*, mm 

[0 0 7 2] 

jB&mzzt i?tx% m%j*7F-fi>v>, ^m<o^i><D, £-<m^*7fz%^ 

hx$>ho tot, ^m^mm^mt, t^mm^immmm^Mmm^n 
miz&^-rzfr t^o safe, ^rf/zti^b^^jxti'ffc^^'j^^^*^ 
®&-rz>fz#>^m*>xmmx$>z>o i&t L^mmm^&^x, *wmmom3 

^Ltz^M^-t^m^^ -hfS-^ (I) "C*$*i4>fvKn*^/ 
[0 0 7 3] 

^•e^o £<b^ jz^w^-f, ^v^-^ ^ix-tm^tt 

[0 0 7 4] 
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#SfflK;^t&ABCG2«^0&Sie^ ^yn^-f ?\ XiiAB 

c g 2 *° v ^-/f - Kor^y mi£^J> z:&x**cft*fr k * & 7s # *j h , mMftm 

■f-'-P^Z^tso Z.tit><D-T*— 9 {iS* <n-fu Cio T^S^ *U at^T- 

o 

[0 0 7 5] 
[0 0 7 6] 

C^»J 1 ] t b A B C G 2 stfS^-^iStt^ S N P <Dmfc 
[0 0 7 7] 

3 0m<ommm.m*> A-427, DID-1, NCI-H69, HelaS3, PC-13, MKN-45, UM-U 
C-3. HCT116, PA-1> RT4, MKN1, SK-OV-3, MADH, KAT0III, U118. HS746, T24. 
MST0-211H> 0VCR3, Lul35. Lx-l. SCC25> Cal27. MKN-74. SCaBER> BxPC-3. Hel 
a, J82. NCI-H 187, RTMS-2~e$>2> 0 Z.Hh<DnffiMfrh7rizo\ reagent (GIB 
CO BRIiiD^v^DNA^iffit^o hEa^^y^JilMPATH-BCP Co.^ 
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^Lfe*^*t0.^9>f ^-W«rfflV^TPCRfeOA Taq Takara) J: Jj $V A 
DNA*6 1 6fl©x?y>tJ||U 0 JfM L£DNA$fJt£ExoSAP-I 

T(USBtt)t^Ut«fft*^9^f^«:?BftU WS^dNTP s frft 

^ . ^(Dynamic ET Dye Terminator Cycle Sequencing Kit T 

vy^AttD^t^f ^/US/ — ^^^S/V^fcffofco G — 5 0^5ift*9A 
IZX • ^-S^-^-fcB^Lfcfk MegaBACElOOO^r^t:^ 1 ;- • 

i>"9— (Molecular Dynamic^) ifflv^jaiE^SNP s ^ft^Lfco 

[0 0 7 8] 
[^1] 



x^v> 1 

X<7V> 2 
X<77> 3' 
x£y> 4 
X£V> 5 
X£y> 6 
X<7V> 7 
X£y> 8 
X£y> 9 
X£V> 10 
X<7V>11 



5 - GTGCCCAGTC AAAAG GTT-3' 
5-ATGTATTGTCACCTAGTGTTTG-3 1 
5-AACGGAGATGTTTCACAAGA -3' 
5-GAGGAAAAAGAATGGGAGAA -3' 
5 , ~TrCCTTCACCTTTCTTTTCC-3 > 
5-GAGGTGCTTTGTATCAGGCT-3' 



5-TCCAGTCAAAGCTGTAGTCTG-3* 
S-AAAGTGTGAAGCCTTGAGCAGA-S* 
5-TACAATAAAGC CCCAAAACA -3' 
5-GTCTGCAAAGCGTGCTATAA-3' 
5-CTTCCATAAAACTG GTGCCT-3' 
5~GATCAGGCCAGTAGGTCAAC-3' 



5-CTTGTAAATACTTGCAGATTACCTG-3' 5 -TGTTCAAGT GACAGAATAAATG GCT-3' 

5'-AAAGGGTAAAATTACGTGGG -3' 5 -GCAAACAAACTGACGTTTTC-3' 

5-AATGAAGGTGTTAGGGAAGC-3' 5'-CTGGCTGACACTTCTTTCAG-3 , 

S'-TCTCCCCAAAGCAGAGATAACT-S' 5'-CATTTAAAAATAATTGGGCCAGGTG-3' 

5-CTAATTACCTTCCAAAGGGC -3" 5 , -AAACCAGGCTGCTCTTTACT-3 , 

X<7V> 12 5-GGTGGGTATTTTTCAAGGAT-3' 5'-AG AGAGTGCAAAATG GAGAG-3' 

X£V> 13 5-TGCCTGTAGCTCTTCATGTC-3' 5'-ACGAGAGGGAACCAAAATAG-3' 

X£y> 14 5'-CTTTTTGGCAGCTTTAAATGATAGC-3' 5'-AATCTTTCTCCTTTACTAGGAGGTA-3' 

X<7 V> 1 5 5'~TTTACTTGTTTTGTATTGGAAGCCA--3' 5-TAGAGGATAAATCGATTGATAGGGA-3* 

X?y> 16 5-ATCTG AAGG G GTAATTATTAAAG GC-3' 5*-TGTTCGAGAAATGGTGGAAGAATTC-3' 



[0 0 7 9] 



ffiiE# 2003-3060848 



2002-17 5806 



s<--J : 35/ 



[*2] 



X^7V> 1 

x£y> 2 

X<7V> 3 
x£v> 4 
x^y> 5 

X<7V> 6 
X<7V> 7 
X^V> 8 
X^V> 9 
X<7V>10 
X^V> 1 1 

x£v>12 

X^7V>13 
X<7V>14 
X?V> 15 

x£y> 16-1 

X^7V> 16-2 



5-GTGCCCACTCAAAAGGTT-3' 
5-ATGTATTGTCACCTAGTGTTTG-3 
5'-TAAGAGTTGGTTTGTGCTTG-3' 
SW^rGTrTrGGGGCTTTATTG-S' 
5-CAGGCTTTGCAGACATCTA-3 
5-GAGGTGCTTTGTATCAGGCT-3' 
5-CTGTCCTAGAATCTGCATTT-3 1 
5-AAAGGGTAAAATTACGTGGG -3' 
5'- GTTAG G GAAGCATCCAAG A-3' 
S'-TGTCCCCAAAGCACAGATAACT-S' 
S'-CTAATTACCTTCCAAAGGGC-S' 
5-CTGGACTGAGTGTTCAGGAG-3' 
5-TGCCTGTAGCTCTTCATCTC-3' 
5-TTTGTTCTTCCTTTAAAACCG- 3' 
5'-TTTACTTCTTTTGTATTGGAAGCCA-3' 
5- ATCTG AAGG G GTAATTATTAAAG GC-3' 



S'-CAAGAGTTTTTACCAAGCCA-S' 
S-GTGGCCCAATTATTTCACT-S* 
5-AACATGGTCAACTGCTACAT-3' 
5'-TATTCCAGATTCTCCCTGC-3' 
5-ATTGTTATGGAAAGCAACCA-3' 
S'-CAGCCTCATCACAGACATC-S* 
5-AGCTGGTGCTACAAAAAT-3' 
5'-TGTGGTTGTTGCTTCCTACT-3* 
5- AG GG AAGCTTTGCAAAAGTA-3' 
5-TGGTGGTG GATGTGTGTAGT-3' 
S'-GCTCAGGATTTTCTTCCCTA-S' 
5'- AGAG AGTGGAAAATG GACAG-3' 
5-ATAAGGGCAAAGAGGAAAGT-3' 
5-AATCTTTCTCCTTTACTAGGAGGTA-3' 
5-AAAAGGCCCAAAAOAATAAG-3' 
5-CAG G AGTTTCC AGAATTCAA- 3* 



5'-TGTTGTTTTCTGTTCCCTTG-3 ' S'-TGTTCCAGAAATGGTGOAAGAATTC-S' 



[0 0 8 0] 

3fc*5V*T^ K * -f >fii tlffi^ Lfc ABCiiATP * v h (ATP binding c 

assette)&> E C lilttftfftt (extra cellular region) TMiilllii( 
trans membrane) T R liMMRMfc (untranslated region) £^1~o « 

, G3 4AJ2\ 3 0mommm®t<D^5$i (1 6- 7%) fc»e>&*U 149 
A©t M^J^^>7 p ;V^4 l 'eii2 9 A (19, 5%) KU&htifco ttz, 4 > 
YV>3<05 9 «*f)»itri Of@^Tf^^T^>i:ftL^ti, 
TA+1 OGJ fc*U ^^hnviSOS' «^tit2 l#gOvbv^ 
#f^>K1KfcLfc£*«4 TC-2 1TJ t&Vfco *3©t©vKo*OSN 
P sO{£fi£ABCG 2*°V^7 p ^Kco^^^#^^*^l2ll H^Lfeo ttL 
f>(7)SNPs^ G3 4Ati, AB C G 2 * ei J KOttH^Olft t:l 

jl^v-^r— £^ C4 2 1 Ali|fr«i*>l/^-^** 
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ATPO^iH^ATP^-by h (ABC) «#F»3 gNI"?* 

fgtt^v^o f fc, C 3 7 6 TJ±AB C^iftrt^ME-r**SFih3 F^^ITe 
ABCG 2 3&*fiHt*^"9 C fct±We>^*3eHt?**o £3fc:fcv*T 
, C 4 9 6 G, T6 2 3C, A1 4 4 4 G, RVG 1 4 4 5CO#SNPIi> * 
tt-TtLNCBI SNP CLUSTER ID: rsl061017. NCBI SNP CLUSTER ID: rsl061018, Ca 
ncer Res. 59, 8-13, 1999. ^.UTroc. Natl. Acad. Sci. USA, 95, 15665-1567 
0, 1998^«#$tL-CV^*». ±MZmmMWM b&SfeWV^l/^Kktf&tB^ 

[0 0 8 1] 



1113] 











30 mom^w 


149 














G34A 


Val12Met 


X>?V>2 


u— y—Kai 


5 (16.7%) 


29 (19.5%) 


A+10G 








ND 


25 (16.8%) 


C369T 


Tyr123Tyr 


X^y>4 


ABC 


0 


1 (0.7%) 


C376T 


Gln126Term 


X<7V>4 


ABC 


1 (3.3%) 


0 


C421A 


Gln141Lys 


X<7V>5 


ABC 


6 (20%) 


24 (16.1%) 


C458T 


Thr153Met 


X<7V>5 


ABC 


1 (3.3%) 


0 


C474T 


Asp158Asp 


X^V>5 


ABC 


0 


1 (0.7%) 


C496G 


Gln166Glu 


X<7V>5 


ABC 


0 


0 


T623C 


Phe208Ser 


X<7V>6 


ABC 


0 


0 


A+20G 








ND 


44 (29.5%) 


A1444G 


Arg482Gly 


X^7V>12 


TM3 


0 


0 


G1445C 


Arg482Thr 


x£y>12 


TM3 


0 


0 


C-21T 








ND 


36 (24.2%) 


A1768T 


Asp590Tyr 


X£V>15 


EC3 


0 


1 (0.7%) 


G2237T 




X^V>16 


3'UTR 


1 (3.3%) 


0 


G2393T 




X<7V>16 


3'UTR 


1 (3.3%) 


0 



[0 0 8 2] 

mmm 2 i^iia b c g 2 *mtt&Mffi]fav>ftn 
mmm 1 -erases *itzg>mmzm®-<D ab c g 2 # y ko««b** 

^^^lt^>Brfg14^v^2oo^#:G 3 4 A&tfC 4 2 lA^IU 
JpBJI&^Xi-*ifc««>*IWIW*K**:o '^MABCG 2a^O^Wi 
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SB^Jo^tc H o xmWLtz^ SfS^m^^ * -pcDNA3. l (+) ^ n - Wb 

Lx^mfavftm??** vzitmvfco nmtLx, m&m (wt) oab 

CG2^Mt^^^5 h\ ABC G 2 &v^<? ?-<DW?7 

KpcDNA3.i(+)*ffl^ ztih4m.m<D%m.79x< vzmwmm c/*» 

UMBW) LLC-PKl^, V *° y -x- ? v a (Lipof ectamine; GIBCO BRL 
t±) tc J; t)mtti$XL± 0 1500^g/ml V^;v) tf)Gen 

eticin(GIBC0 BRL) 2 IFI^* t t^^M^t t> *ffl 

fl&lt&ff&L^o #«OAB C G 2 #^®J|£3MB 
fl»^elz«^ ibTrizol (GIBCO BRL) ^t^RNA^ifii L£ 0 &mm? 
n -^<bfflfcBL£7mg<7>-£RNA^ 3 2 PfiiUABCG2^c 
DNA (2. 2kb) ^n-rtfflV^y-fvrD? b^^f/'JN^V3 
y £=Jto tzo A B C G 2 <7)^*0^v^c £2>WMZ%< l-ABCG 2 m 

RNA^m*^IWj^^^n->^S^t> -e-0^m*E!2^L/Co EI 2 £35 
v^Tlx->2~4<7)^®^m«(i> -ett-etLlWI^SOABCG 2mRNA^H 
iLO>SiHWc «t«t^mRNAcorair|t ITG 

>t*l)ABCG2mRNA ^f&SI Ltv^^v^tW^o 

[0 0 8 3] 
[H»!J 3 ] ik&toB Kttt & ?>iHffi 

H«|J 2 T^MKLfcAB C G 2 mR NAO^i^litJI^f f^i»* 
> lmMWL-^V^ ^ 50 units/mico^-v 1 ; >\ 50 mg/ml<7>* h l^b 
0#*%O^Ji^JflLtf ^^JntTt 1 9 9^ttl^#L/io £T 

MKtt-t&mnm&te. *)\'*u-'y$>Bm&&*Ri^x&m.Lfco bp*>> ® 

j^ n ->£7 2B#P^ STmtf, hV^nn^i^kU 1 
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hi;-^--Cfl!l5eU IC 50 ^Uo *-O*g*&^4fc3r*- 0 gP^MAB 

cG2^f§m-r^** d-58) te^p-tiiizfcfc^mxLtzmmfa ( 

C4) fcJtRUT4 0 OftJ^ft^B^OWttJK^lPbTV^o ^tUCfcj-L 
ABCG2«5^^—>-?i^rti:Va 1 1 2Me t <D$Zm*^ir ZBffi. 

ft (2-5 1) ^ ^tFABCfl^ftlcG 1 n 1 4 1 Ly s O&H&^rf&IBll&ft 
(3-2 8) ^b^B^O»ttJK{i> C4 £ 0-€"tL-rtL7. 74g> 4 8. 2^ 

iginLfc**, »^fcjfc«"t*fc i/i 03BJR^L<tt**uaT-e*ofco ab 

C G 2 0*5f tt* * 2r > */ h -r ~> > IT Ji#*fflfl&IWCiB-ttJK^^r** 
3£ttfc#ofc 0 ^tL^IS^J: ^ 2fi^i#ABCG2 (Vall2Me 
t J&TfG 1 n 1 4 1 L y s ) lifMABC G 2 HJfc^TW ^>***C h V ^ 9 

-^lI#^JT^^^b#t?B^m^o^ai^^TLTv>^ 



[0 0 8 4] 



£0— >No. 


C4 


1 -58 


2-51 


3-28 






m&m 


■J— 5^— E5U 


ABChV-f> 








(Val12Met) 


(Gln141Lys) 




0 


1. 90 


2. 08 


1 . 95 




0. 0087 


0. 0213 


O. 0122 


0. 0268 


flS a$3B(|jM) 


0. 122 ' 


>50 


0. 94 


5. 88 


JBftHSft 


1. 0 


>409 


7. 7 


48. 2 



[0 0 8 5] 
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SEQUENCE LISTING 
<110> BANYU PHARMACEUTICAL CO. , LTD 

■<120> A method for predicting a drug transporting capability 
by ABCG2 polymorphisms 

<130> P7194GN 

<140> 
<141> 

<160> 68 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1968 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1965) 
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<400> 1 

atg tct tec agt aat gtc gaa gtt ttt ate cca gtg tea caa gga aac 48 
Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
1 5 10 15 

ace aat ggc ttc ccc gcg aca get tec aat gac ctg aag gca ttt act 96 
Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 
20 25 30 

gaa gga get gtg tta agt ttt cat aac ate tgc tat cga gta aaa. ctg 144 
Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
35 40 45 

aag agt ggc ttt eta cct tgt cga aaa cca gtt gag aaa gaa ata tta 192 
Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

teg aat ate aat ggg ate atg aaa cct ggt etc aac gee ate ctg gga 240 
Ser Asn He Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

ccc aca ggt gga ggc aaa tct teg tta tta gat gtc tta get gca agg 288 
Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

aaa gat cca agt gga tta tct gga gat gtt ctg ata aat gga gca ccg 336 
Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
100 105 HO 
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cga cct gcc aat ttc aaa tgt aat tea ggt tac gtg gta caa gat gat 384 
Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 
115 120 125 

gtt gtg atg ggc act ctg acg gtg aga gaa aac tta cag ttc tea gca 432 
Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 



get ctt egg ctt gca aca act atg acg aat cat gaa aaa aac gaa egg 
Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 



480 



att aac agg gtc att caa gag tta ggt ctg gat aaa gtg gca gac tec 
He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 



528 



aag gtt gga act cag ttt ate cgt ggt gtg tct gga gga gaa aga aaa 
Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 



576 



agg act agt ata gga atg gag ctt ate act gat cct tec ate ttg ttc 
Arg Thr Ser He Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe 
195 200 205 



624 



ttg gat gag cct aca act ggc tta gac tea age aca gca aat get gtc 
Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser' Thr Ala Asn Ala Val 
210 215 220 



672 
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ctt ttg etc ctg aaa agg atg tct aag cag gga cga aca ate ate ttc 720 
Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 . 230 235 240 

tec att cat cag cct cga tat tec ate ttc aag ttg ttt gat age etc 768 
Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 
245 250 255 



ace tta ttg gee tea gga aga ctt atg ttc cac ggg cct get cag gag 
Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260 265 270 



816 



gee ttg gga tac ttt gaa tea get ggt tat cac tgt gag gee tat aat 
Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 
275 . 280 285 



864 



aac cct gca gac ttc ttc ttg gac ate att aat gga gat tec act get 
Asn Pro Ala Asp Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala 
290 295 300 



912 



gtg gca tta aac aga gaa gaa gac ttt aaa gee aca gag ate ata gag 
Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu 
305 310 315 320 



960 



cct tec aag cag gat aag cca etc ata gaa aaa tta gcg gag att tat 
Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 



1008 



gtc aac tec tec ttc tac aaa gag aca aaa get gaa tta cat caa ctt 



1056 
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Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

tec ggg ggt gag aag aag aag aag ate aca gtc ttc aag gag ate age 1104 
Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser 
355 360 365 

tac acc acc tec ttc tgt cat caa etc aga tgg gtt tec aag cgt tea 1152 
Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

ttc aaa aac ttg ctg ggt aat ccc cag gec tct ata get cag ate att 1200 
Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He 
385 390 395 ^400 

gtc aca gtc gta ctg gga ctg gtt ata ggt gec att tac ttt ggg eta 1248 
Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 
405 410 415 

aaa aat gat tct act gga ate cag aac aga get ggg gtt etc ttc ttc 1296 
Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 430 

ctg acg acc aac cag tgt ttc age agt gtt tea gec gtg gaa etc ttt 1344 
Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

gtg gta gag aag aag etc ttc ata cat gaa tac ate age gga tac tac 1392 
Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 

ffilE#2 003-3060848 
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450 



455 



450 



aga gtg tea tct tat ttc ctt gga aaa ctg tta tct gat tta tta ccc 
Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 



465 



470 



475 



480 



1440 



atg agg atg tta cca agt att ata ttt acc tgt ata gtg tac ttc atg 
Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 



1488 



tta gga ttg aag cca aag gca gat gec ttc ttc gtt atg atg ttt acc 
Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 



1536 



ctt atg atg gtg get tat tea gee agt tec atg gca ctg gee ata gca 
Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 520 525 



1584 



gca ggt cag agt gtg gtt tct gta gca aca ctt etc atg acc ate tgt 
Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 
530 535 540 



1632 



ttt gtg ttt atg atg att ttt tea ggt ctg ttg gtc aat etc aca acc 1680 
Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 .550 555 560 

att gca tct tgg ctg tea tgg ctt cag tac ttc age att cca cga tat 1728 
He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 
565 570 575 
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gga ttt acg get ttg cag cat aat gaa ttt ttg gga caa aac ttc tgc 1776 
Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 
580 585 590 

cca gga etc aat gca aca gga aac aat cct tgt aac tat gca aca tgt 1824 
Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

act ggc gaa gaa tat ttg gta aag cag ggc ate gat etc tea ccc tgg 1872 
Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 

ggc ttg tgg aag aat cac gtg gee ttg get tgt atg att gtt att ttc 1920 
Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 

etc aca att gee tac ctg aaa ttg tta ttt ctt aaa aaa tat tct taa 1968 
Leu Thr lie Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 2 
<211> 655 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
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10 



15 



Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 
20 25 30 



Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
35 40 45 



Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

Ser Asn He Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 " 90 '95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
100 105 HO 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 
115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 . 160 
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He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 

Arg Thr Ser He Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe 
195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 
210 215 220 

" Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 
245 250 255 

Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 
275 280 285 

Asn Pro Ala Asp Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala 
290 295 300 



Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu 
305 310 315 320 
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Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser 
355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser lie Ala Gin He He 
385 390 395 400 

Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 
405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 . 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 



tBiiE# 2003-3060848 



9&m 2002-175806 « 



: 49/ 



465 



470 



475 



480 



Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 
530 535 540 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 

( 

565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 



Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 
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Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 



Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 1 forward 
primer 

<400> 3 

gtgcccactc aaaaggtt 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 1 reverse 
primer 
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<400> 4 

21 

tccagtcaaa gctgtactct g 

<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 2 forward 
primer 

<400> 5 

atgtattgtc acctagtgtt tg 22 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 2 reverse 
primer 

<400> 6 

99 

aaagtgtgaa gccttgagca ga 
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<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 3 forward 
primer 

<400> 7 

aacggagatg tttcacaaga 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiExon 3 reverse 
primer 

<400> 8 

tacaataaag ccccaaaaca 
<210> 9 
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<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 4 reverse 
primer 

<400> 10 

gtctgcaaag cctgctataa 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 4 forward 
primer 

<400> 9 

gaggaaaaag aatgggagaa 20 



20 
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<220> 

<223> Description of Artificial Sequence :Exon 5 forward 
primer 

<400> 11 

ttccttcacc tttcttttcc 20 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 5 reverse 
primer 

<400> 12 

cttccataaa actggtccct 20 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 6 forward 
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primer 
<400> 13 

gaggtgcttt gtatcaggct 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ' 
<223> Description of Artificial Sequence :Exon 6 reverse 

primer 
<400> 14 

90 

gatcaggcca gtaggtcaac ^ 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 7 forward 
primer 

<400> 15 

mSE# 2003-3060848 
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25 



<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 7 reverse 
primer 

<400> 16 

tgttcaagtg acagaataaa tggct 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 8 forward 
primer 

<400> 17 

aaagggtaaa attacgtggg 
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<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

• <223> Description of Artificial Sequence :Exon 8 reverse 
primer 

<400> 18 

gcaaacaaac tgacgttttc 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 9 forward 
primer 

<400> 19 

aatgaaggtg ttagggaagc 



<210> 20 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 9 reverse 
primer 

<400> 20 

ctggctgaca cttctttcac 

<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 10 forward 
primer 

<400> 21 

tctccccaaa gcacagataa ct 

<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:Exon 10 reverse 
primer 

<400> 22 

catttaaaaa taattgggcc aggtg 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 11 forward 
primer 

<400> 23 

ctaattacct tccaaagggc 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 11 reverse 
primer 
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<400> 24 

aaaccaggct gctctttact 20 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 12 forward 
primer 

<400> 25 

gctgggtatt tttcaaggat 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 12 reverse 
primer 

<400> 26 

agagagtgca aaatggacag 
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<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 13 forward 
primer 

<400> 27 

tgcctgtagc tcttcatctc 20 



<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 13 reverse 
primer 

<400> 28 

acgagaggga accaaaatag 



<210> 29 
<211> 25 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 14 forward 
primer 

<400> 29 

ctttttggca gctttaaatg atagc 25 



<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 14 reverse 
primer 

<400> 30 

aatctttctc ctttactagg aggta 



<210> 31 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Exon 15 forward 
primer 

<400> 31 

tttacttctt ttgtattgga agcca 25 



<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 15 reverse 
primer 

<400> 32 

tagaggataa atcgattgat aggga 

<210> 33 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 16 forward 
primer 
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<400> 33 

atctgaaggg gtaattatta aaggc 25 



<210> 34 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 16 reverse 
primer 

<400> 34 

tgttccagaa atggtgcaag aattc 



<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 1 sense 
primer 

<400> 35 

gtgcccactc aaaaggtt 
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<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 1 
ant i sense primer 

<400> 36 

caagagtttt taccaaccca 



<210> 37 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 2 sense 
primer 

<400> 37 

atgtattgtc acctagtgtt tg 
<210> 38 
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<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 2 
ant i sense primer 

<400> 38 

gtggcccaat tatttcact 

<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 3 sense 
primer 

<400> 39 

taagagttgg tttgtgcttg 

<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial SequencelExon 3 
ant i sense primer 

<400> 40 

aacatggtca actgctacat 20 

<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 4 sense 
primer 

<400>' 41 

atgttttggg gctttattg 19 

<210> 42 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 4 
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antisense primer 
<400> 42 

tattccagat tctccctgc 19 



<210> 43 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 5 sense 
primer 

<400> 43 

caggctttgc agacatcta 

<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 5 
antisense primer 

<400> 44 
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attgttatgg aaagcaacca 20 



<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 6 sense 
primer 

<400> 45 

gaggtgcttt gtatcaggct 



<210> 46 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 6 
ant i sense primer 

<400> 46 

caccctcatc acagacatc 
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. <210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 7 sense 
primer 

<400> 47 

ctgtcctaga atctgcattt 



<210> 48 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 7 
ant i sense primer 

<400> 48 

agctggtgct acaaaaat 



<210> 49 
• <211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 8 sense 
primer 

<400> 49 

aaagggtaaa attacgtggg 

<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 8 
ant i sense primer 

<400> 50 

tctggttgtt gcttcctact 

<210> 51 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial SequencelExon 9 sense 
primer 

<400> 51 

gttagggaag catccaaga 



<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 9 
ant i sense primer 

<400> 52 

agggaagctt tccaaaagta 

<210> 53 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 10 sense 
primer 
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<400> 53 

tctccccaaa gcacagataa ct 

<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'.Exon 10 
ant i sense primer 

<400> 54 

tggtggtgga tgtctgtagt 



<210> 55 
<211> 20 
<212> DNA 
, <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Exon 11 sense 
primer 

<400> 55 

ctaattacct tccaaagggc 
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<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 11 
ant i sense primer 

<400> 56 

gctcaggatt ttcttcccta 20 

<210> 57 
<211> 20 

<212> DNA . 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Exon 12 sense 
primer 

<400> 57 

ctggactgag tgttcaggag 20 

<210> 58 
<211> 20 

WliE# 2003-3060848 



2002-1 75806 £ : 75/ 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 12 
ant i sense primer 

<400> 58 

agagagtgca aaatggacag 20 




<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 13 sense 
primer 

<400> 59 

tgcctgtagc tcttcatctc 

<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Exon 13 
ant i sense primer 

<400> 60 

ataagggcaa agaggaaagt 20 

<210> 61 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 14 sense 
primer 

<400> 61 

tttgttcttc ctttaaaacc g 21 

<210> 62 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelExon 14 
ant i sense primer 
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<400> 62 

aatctttctc ctttactagg aggta 25 



<210> 63 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Exon 15 sense 
primer 

<400> 63 

tttacttctt ttgtattgga agcca 25 



<210> 64 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 15 
ant i sense primer 

<400> 64 

aaaaggccca aaacaataag 20 
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<210> 65 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 16-1 sense 
primer 

<400> 65 

atctgaaggg gtaattatta aaggc 



<210> 66 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 16-1 
ant i sense primer 

<400> 66 

caggagtttc cagaattcaa 



<210> 67 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencetExon 16-2 sense 
primer 

<400> 67 

tgttgttttc tgttcccttg 



<210> 68 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Exon 16-2 
ant i sense primer 

<400> 68 

tgttccagaa atggtgcaag aattc 
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